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Background: Quarantine is considered the most effective way to curb the transmission of an infectious 59 
disease. The outbreak of Coronavirus Disease-19 in 2020 lead to many people being quarantined at various 60 
locations. Literature had shown that people who undergo quarantine face psychological problems like 61 
depression, anxiety and stress. The aim of this study was to estimate the prevalence of psychological issues 62 
among quarantined people during this pandemic. 63 
 64 
Methods: This cross-sectional study was done in Trivandrum, Kerala, India. Adults aged 18 years and above 65 
who underwent quarantine in the area of the Pangappara Medical Health Centre were included. A semi-66 
structured questionnaire and the Depression Anxiety Stress Scale-21 were administered to those who had given 67 
their informed consent. Quantitative variables were summarized with means and standard deviations and 68 
categorical variables with proportions. Significance of association was tested using chi square tests.   69 
 70 
Results: 143 participants were included in this study. It was found that 23.8% had depression, 14% anxiety 71 
and 16.8% had significant stress. People from the age group of 26-40 years (p = 0.017), people from the 72 
higher educated group (p = 0.010) and non-resident Keralites (Keralites who were residing elsewhere and 73 
returned to Kerala during the pandemic) (p = 0.041) had the highest prevalence of depression. 74 
 75 
Conclusion: People who undergo quarantine face a lot of psychological issues. The health care system 76 
should provide adequate psychosocial support to quarantined people suffering from psychological problems. 77 
Health care workers should be trained in this regard. 78 
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The Coronavirus Disease (COVID)-19 pandemic that started in China was declared a public health 83 
emergency of international concern by the World Health Organization (WHO) on 30 January 2020.1 On 11 84 
March 2020, the World Health Organization declared it as a pandemic.2 The first case of COVID-19 in India, 85 
was reported in the southern state of Kerala, on 30th January 2020.3 The number of cases has been 86 
increasing ever since. Transmission of infectious diseases is often controlled by quarantine and isolation of 87 
the population at risk.4  88 
Quarantine is the separation and restriction of people who have potentially been exposed to a 89 
contagious disease to ascertain if they become unwell so as to reduce the risk of them infecting others.5 The 90 
term ‘quarantine’ was first used in Venice, Italy in 1127 with regard to the spread of leprosy and widely used 91 
during the period of Black Death in England.6 In the case of the COVID-19 pandemic, WHO issued the 92 
guidelines for quarantine on 29 February, 2020.7 Previous studies show that the implementation of a strict 93 
quarantine triggers a variety of psychological problems such as panic disorder, anxiety disorder and 94 
depression.8 Other negative psychological issues that may be triggered by quarantines include post-traumatic 95 
stress symptoms, confusion and anger.9 A study conducted among Chinese university students during the 96 
COVID-19 outbreak also reports that mandatory quarantine is significantly associated with emotional 97 
distress.10 According to Hawryluck, et.al, symptoms of post-traumatic stress disorder and depression were 98 
observed in 28.9% and 31.2% of people quarantined during the Severe Acute Respiratory Syndrome (SARS) 99 
epidemic.11  100 
There are several studies that have investigated the psychological impact of a pandemic and the 101 
lockdown that followed on the general population, as well as among healthcare workers. 12 –21 The quarantined 102 
population differs from the general population in that they had to follow a strict protocol and stay in isolation 103 
due to the risk of a probable exposure to the disease. According to the guidelines issued by the Ministry of 104 
Health and Family Welfare, Government of Kerala, the people coming from outside countries, from states 105 
outside Kerala and those who had primary contact with people who tested positive for COVID-19 were the 106 
ones who were required to spend 14 days in home quarantine or an institutional quarantine facility.22 There 107 
are only limited studies, especially in an Indian setting that investigate the extent and prevalence of 108 
psychological issues among those who were quarantined. These psychological issues include depression, 109 
anxiety and stress. Thus, this study aims to create a better understanding of these psychological issues and 110 
their relationship with factors such as age and educational status of the population, so as to help in 111 
formulating better policies to improve population mental health during this period. 112 
The primary objective of this study is to estimate the prevalence of psychological issues such as 113 
depression, anxiety and stress among quarantined people in Trivandrum district during the COVID-19 114 
pandemic. The secondary objective is to assess associations of psychological issues during a quarantine with 115 
socio demographic factors. 116 
117 
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MATERIALS OR PATIENTS AND METHODS. 118 
 119 
A cross-sectional study was done in the area of Pangappara Medical Health Centre Unit, in 120 
Trivandrum district, India. Trivandrum district is the capital city of Kerala, India with a mostly urban population. 121 
The study population included all adults who had undergone quarantine in Trivandrum district during 122 
the COVID-19 pandemic, under the Pangappara Medical Health Centre Unit, could be contacted over phone 123 
and consented to participate in the study. The data was collected between July 2020 and September 2020 124 
through telephonic interview at individual level. The data was collected from consenting individuals who had 125 
completed their quarantine, within a week of completing quarantine. The study was started only after obtaining 126 
permission and ethical approval from the health authorities and clearance from the Institutional Ethics 127 
Committee (HEC No. 03/51/2020/MCT). The list containing the details of the people under quarantine in the 128 
district, under the Pangappara Medical Health Centre Unit was obtained from the Administrative Medical 129 
Officer. Those quarantined individuals in the list, who were aged 18 years and above and had given their 130 
informed consent constituted the study participants. These study participants were contacted over the phone 131 
and invited to participate in the study. The participants gave their informed consent after learning about the 132 
procedure and objectives of the study. They were assured that they would not have any financial burden due 133 
to participating in the study, that they could withdraw from it at any time they wanted and that none of their 134 
personal details would be published or misused in any way.  135 
Inclusion criteria included all persons aged 18 years and above who had undergone quarantine in 136 
Trivandrum district during the COVID-19 pandemic. Exclusion criteria included persons below the age of 18. 137 
The study tools used to measure psychological illness, sociodemographic factors, and medical 138 
comorbidities included the Depression and Anxiety Stress Scale (DASS-21)23 as well as a semi-structured 139 
questionnaire. The semi-structured questionnaire was used to collect relevant information regarding the socio-140 
demographic factors as well as comorbidities. The socio-demographic factors investigated included variables 141 
like age, sex, educational status, occupational status and resident status. Non-resident Keralites include Non-142 
Resident Indians (NRIs) as well as Keralites who had been residing in other states and returned to Kerala 143 
during the time of the pandemic, resident Keralites denote the native residents of Kerala and non-Keralites 144 
residing in Kerala refer to the natives of other states who were residing in Kerala during the pandemic period. 145 
The DASS-21 is a symptom-analysis scale and contains 21 questions, 7 questions each for Depression, 146 
Anxiety and Stress.23 Each question is graded on a 4-point Likert scale and the scores range from 0 to 3. To 147 
calculate the total score for each condition, the scores of relevant questions were added together and the 148 
value obtained was multiplied by 2 as per the description in the tool manual.  The scores obtained for each 149 
question in the DASS-21 questionnaire was added as per the guidelines given in the DASS score sheet to 150 
obtain the total scores for depression, anxiety and stress.23 The cut-off scores given in the tool manual to 151 
categorize as Depression, Anxiety and Stress were at 9, 7 and 14 respectively. This tool has been validated in 152 
the regional setting and used for other Indian studies.18 153 
Statistical Analysis and Sample Size Calculation: 154 
According to Hawryluck, et.al the prevalence of post-traumatic stress disorder among quarantined 155 
people is 28.9%.11 Using this value in the equation 3.84 ∗ 𝑝𝑞/𝑑2, the sample size is calculated as (as 156 
suggested by statistician): 157 
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p = 29, q = 71, Absolute precision d = 25% of p = 8. Sample size = 3.84 ∗ 𝑝𝑞/𝑑2 = 124.So, the target sample 158 
size was set at 130 to be conservative. 159 
The sociodemographic data and the DASS-21 scores collected were entered in a Microsoft Excel 160 
spreadsheet and analyzed using Statistical Package for Social Sciences (SPSS) Version 25.0 for Windows. 161 
Quantitative variables were summarized in means and standard deviations while categorical variables were 162 
summarized as proportions. Significance of association was tested using Chi square tests (p<0.05). 163 
164 





There were about 250 people in the list and those above 18 were 204 in number. When we tried 167 
contacting them over phone, 17 calls could not be connected because either the phones were switched off or 168 
they were out of network coverage area and 18 persons did not attend the call. Out of the remaining 169, only 169 
143 individuals gave consent to participate in the study. 170 
The study population was composed of 143 adults of which 96 (67.1%) were males and 47 (32.9%) 171 
were females, with ages ranging from 18 to 72, the mean age being 36.28. The socio-demographic 172 
characteristics of the study population are shown in Table 1. The main socio-demographic characteristics that 173 
were assessed included gender, age, educational status, occupation and place of residence. All the 143 174 
adults included in the study were quarantined at their respective homes except one person who was under 175 
institutional quarantine.            176 
Nearly about one-fourth of the study population, 34 out of 143 (23.8%) were found to have depressive 177 
symptoms, 20 out of 143 (14%) were found to have symptoms of anxiety, and 24 out of 143 (16.8%) were 178 
found to have symptoms of stress as per DASS-21. Associations of socio-demographic factors with 179 
depression are shown in Table 2. Among these factors, age group (in years) (p=0.017), education status 180 
(p=0.010) and place of residence (Resident Status) (p=0.041) showed statistically significant associations with 181 
depression. Associations of socio-demographic factors with anxiety are shown in Table 3. None of these 182 
variables significantly associated with anxiety. Associations of socio-demographic factors with stress are 183 
shown in Table 4. Among these factors, only education status (p=0.005) was significantly associated with 184 
stress. 185 
186 





Among the study population, it was found that, 23.8% had depressive symptoms, 14% symptoms of 189 
anxiety and 16.8% symptoms of significant stress as per DASS-21. People from the age group of 26 to 40 190 
years had the highest prevalence of depression followed by the 18 to 25 years age group. With regard to 191 
educational status, a higher proportion of people from the higher educated group was found to have 192 
depression when compared with the group that had a lower educational status. Stress followed the same 193 
pattern of association and was significantly associated with higher educational status. With regard to resident 194 
status, a higher prevalence of depression was found among Non-Resident Keralites.  195 
In a study conducted in West Bengal, Chakraborthy et.al., found that the prevalence of depression 196 
among the general population due to lockdown was 24.7%.12 Another study conducted in India found the 197 
prevalence of depression to be 25%, anxiety 28% and stress 11.6% among the general population during the 198 
pandemic period.18 Our study differs from those studies since, they were conducted among the general public 199 
while our study was specifically conducted among a group of people who were under quarantine. The 200 
quarantined population differs from the general population in that the quarantined population were more likely 201 
to be exposed to infection (in order to be forced to quarantine) and thus had to observe strict social distancing 202 
norms and other practices like handwashing, usage of face masks, etc. 203 
The findings obtained in our study correlate very well with many other studies which had revealed that 204 
pandemics in general put great pressure on the mental health of the general population. Many of these 205 
studies have used the same scale as we used (DASS-21).18 As stated earlier, Hawryluck et.al., found similar 206 
findings among quarantined persons during the SARS epidemic.11 Another study conducted in Hong Kong 207 
among survivors of SARS found that 10% to 18% reported symptoms related to PTSD, anxiety and 208 
depression.24 In a study among the Ebola survivors and healthcare workers during the 2014-15 Ebola 209 
outbreak in Sierra-Leone, it showed that the survivors had higher prevalences of depression, anxiety and 210 
several other psychological disorders.25 211 
The results obtained in the present study can be attributed to the fact that the quick spread of the 212 
pandemic across the world resulted in a lot of people returning to their homes and native lands. Then, they 213 
found that they had to spend a certain number of days in quarantine and had to stay in their homes even after 214 
their quarantine periods were over. Moreover, a majority of the recreational activities such as travelling, 215 
meeting people and social gatherings in general were not possible in the pandemic scenario. The importance 216 
of social groups in providing support has been studied in detail by groups such as Felton et.al.26 Moreover, 217 
while still in quarantine, people had to get used to their ‘new normal’ way of life that included more video calls, 218 
online meetings, online classes and work-from-home. Above all, the fear of an unknown disease that was 219 
quickly spreading everywhere, the day by day increase in the number of cases and misinformation regarding 220 
various aspects of the disease could have contributed to the general increase in the prevalence of depression, 221 
anxiety, and stress among the quarantined population. In fact, Chakraborthy et.al., in their study, had found 222 
that a significant proportion of the population were preoccupied with idea of getting infected.12 Some of the 223 
participants in our study also reported that they felt uncomfortable due to the social stigma attached to being 224 
in quarantine and that they had to face negative comments from their neighbors in relation to this.  225 
The higher prevalence of depression among the younger age groups in the present study, may be 226 
because of the restrictions that the quarantine had imposed upon them, right in their prime productive age. 227 
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This included restrictions on social mobility and their usual pursuits of recreation like meeting with their social 228 
circle and travelling. Another study also reported that younger age groups, especially the 18-24 years age 229 
group and the 25 - 35 years age group had more negative psychological impact when compared with the rest 230 
of the population, while the ones above 65 years of age had the least psychological impact.14 Moreover, the 231 
majority of these participants were home-quarantined and had fears regarding whether they would infect any 232 
of their family members who might be more vulnerable. A majority of people, especially belonging to the 26 to 233 
40 years age group had worries regarding the safety of their families, especially their elderly parents and 234 
young children. In fact, a study conducted in Wuhan by Zhu et. al., reported that living with family and worries 235 
about family members getting infected were risk factors for psychological problems among healthcare workers 236 
during the beginning of the COVID-19 pandemic.20 237 
This study also led to a finding that a higher proportion of people among the group with higher 238 
education had depression and stress. This could be because they were more aware of the risks and chances 239 
of contracting the infection. They were possibly also more aware of the ongoing research on the long-term 240 
complications that might arise due to COVID-19; hence, they had more worry compared to their counterparts 241 
from the group that had less education. On the other hand, the participants were not being diagnosed by a 242 
healthcare provider, but were answering questions over the phone. So, perhaps, people with lower education 243 
status were more prone to report bias or there might have been a knowledge gap, which led to this finding. 244 
The higher prevalence of depression among Non-Resident Keralites could be attributed to their 245 
worries regarding the loss of their jobs and livelihood, fear of infecting their family members, the difficulties of 246 
getting accustomed to work-from-home and other such concepts. Some of the study participants also reported 247 
that they were sad about the fact that they could not see their family and friends from their hometowns, 248 
although they understood the reason and necessity of the quarantine process. This could also have been a 249 
factor contributing to a higher prevalence of depression among this group. 250 
A limitation of this study was that it was conducted by interviewing the study participants over the phone, 251 
which might not yield results with the same accuracy as self-reporting or a face-to-face interview. Other 252 
limitations such as selection bias, interviewer bias and report bias may also have affected the outcome of the 253 
study. In addition, as this was a cross-sectional study, we can only infer correlation and not causation from 254 
these results and a clear conclusion cannot be clearly stated because of the possibility of confounders altering 255 
the levels of psychological distress in the study population. 256 
Conclusion: 257 
The present study has concluded that a considerable group of people who had undergone quarantine 258 
faced psychological problems like depression, anxiety and stress. This issue needs to be addressed since the 259 
proper mental health-care of quarantined people is very important. This can be done by reaching out to them 260 
and providing adequate psychological support and counselling services. Moreover, primary healthcare 261 
workers should be trained to identify and address the mental health issues of quarantined people and offer 262 
necessary support and services. The services that have already been launched by the Government of Kerala 263 
to provide mental health support such as telecounselling services namely, “Ottakkalla Oppamund” (translated 264 
as “You’re not alone, we are with you”), need to be strengthened. As the authors, we feel that, family 265 
members and the general public should be made aware of the fact that those in quarantine are prone to 266 
experiencing psychological problems and could do with their support. 267 
268 
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FIGURES AND TABLES. 345 
 346 
Table 1. Socio-demographic characteristics of the study population (N = 143) 347 
 348 
 349 
Legend: Non-resident Keralites include non-resident Indians (NRIs) as well as Keralites who had been 350 
residing in other states and returned to Kerala during the time of the pandemic, resident Keralites denote the 351 
native residents of Kerala and non-Keralites residing in Kerala refer to the natives of other states who were 352 
residing in Kerala during the pandemic period. 353 
 The category Predegree and below in education includes people who have received formal education 354 
only up to Class 12 or below. The category Degree and above includes people who have completed formal 355 
school education and are either pursuing or have received a college degree.   356 
Socio-demographic Variables Frequency n (%) 
 
Gender  
   Male 96 (67.1) 
   Female 47 (32.9) 
Age Groups (in years)  
   18-25 24 (16.8) 
   26-40 75 (52.4) 
   41-65 42 (29.4) 
   >65 2 (1.4) 
Education  
   Predegree and below 31 (21.7) 
   Degree and above 112 (78.3) 
Occupation  
   Professionals and skilled workers 103 (72.0) 
   Unskilled workers 11 (7.7) 
   Students 12 (8.4) 
   None 17 (11.9) 
Place of Residence (Resident Status)  
   Non-Resident Keralites 83 (58.0) 
   Resident Keralites 49 (34.3) 
   Non-Keralites residing in Kerala 11 (7.7) 
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Total in each 
category 
n 
Depression P value 
Present n (%) 
Gender    
   Males 96 22 (22.9) 0.73 
   Females 47 12 (25.5) 
Age Groups (in years)    
   18-25 24 7 (29.2) 0.017 
   26-40 75 24 (32.0) 
   41-65 42 3 (7.1) 
   >65 2 0 (0) 
Education    
   Predegree and below 31 2 (6.5) 0.010 
   Degree and above 112 32 (28.6) 
Occupation    
   Professionals and skilled 
workers 
103 25 (24.3) 0.051 
   Unskilled workers 11 2 (18.2) 
   Students 12 6 (50.0) 
   None (Unemployed) 17 1 (5.9) 
Place of residence (Resident 
Status) 
   
   Non-resident Keralites 83 26 (31.3) 0.041 
   Resident Keralites 49 6 (12.2) 
   Non-Keralites residing in 
Kerala 
11 2 (18.2) 
Legend: Non-resident Keralites include non-resident Indians (NRIs) as well as Keralites who had been 359 
residing in other states and returned to Kerala during the time of the pandemic, resident Keralites denote the 360 
native residents of Kerala and non-Keralites residing in Kerala refer to the natives of other states who were 361 
residing in Kerala during the pandemic period. 362 
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 The category Predegree and below in education includes people who have received formal education 363 
only up to Class 12 of school or below. The category Degree and above includes people who have completed 364 
formal school education and are either pursuing or have received a college degree.  365 
366 
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Total in each 
category 
n 
Anxiety P value 
Present n (%) 
Gender    
   Males 96 12 (12.5) 0.464 
   Females 47 8 (17.0) 
Age groups (in years)    
   18-25 24 5 (20.8) 0.369 
   26-40 75 12 (16.0) 
   41-65 42 3 (7.1) 
   >65 2 0 (0) 
Education    
   Predegree and below 31 2 (6.5) 0.172 
   Degree and above 112 18 (16.1) 
Occupation    
   Professionals and skilled 
workers 
103 14 (13.6) 0.180 
   Unskilled workers 11 1 (9.1) 
   Students 12 4 (33.3) 
   None (Unemployed) 17 1 (5.9) 
Place of Residence (Resident 
Status) 
   
   Non-resident Keralites 83 14 (16.9) 0.503 
   Resident Keralites 49 5 (10.2) 
   Non-Keralites residing in 
Kerala 
11 1 (9.1) 
Legend: Non-resident Keralites include non-resident Indians (NRIs) as well as Keralites who had been 369 
residing in other states and returned to Kerala during the time of the pandemic, resident Keralites denote the 370 
native residents of Kerala and non-Keralites residing in Kerala refer to the natives of other states who were 371 
residing in Kerala during the pandemic period. 372 
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 The category Predegree and below in education includes people who have received formal education 373 
only up to Class 12 of school or below. The category Degree and above includes people who have completed 374 
formal school education and are either pursuing or have received a college degree.   375 
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Total in each 
category 
n 
Stress P value 
Present n (%) 
Gender    
   Males 96 16 (16.7) 0.957 
   Females 47 8 (17.0) 
Age groups    
   18-25 24 6 (25.0) 0.071 
   26-40 75 16 (21.3) 
   41-65 42 2 (4.8) 
   >65 2 0 (0) 
Education    
   Predegree and below 31 0 (0.0) 0.005 
   Degree and above 112 24 (21.4) 
Occupation    
   Professionals and skilled 
workers 
103 17 (16.5) 0.205 
   Unskilled workers 11 0 (0.0) 
   Students 12 4 (33.3) 
   None (Unemployed) 17 3 (17.6) 
Place of Residence 
(Resident Status) 
   
   Non-resident Keralites 83 19 (22.9) 0.051 
   Resident Keralites 49 5 (10.2) 
   Non-Keralites residing in 
Kerala 
11 0 (0.0) 
Legend: Non-resident Keralites include non-resident Indians (NRIs) as well as Keralites who had been 378 
residing in other states and returned to Kerala during the time of the pandemic, resident Keralites denote the 379 
native residents of Kerala and non-Keralites residing in Kerala refer to the natives of other states who were 380 
residing in Kerala during the pandemic period. 381 
International Journal of Medical Students – Original Article. 
18 
IJMS 
 The category Predegree and below in education includes people who have received formal education 382 
only up to Class 12 of school or below. The category Degree and above includes people who have completed 383 
formal school education and are either pursuing or have received a college degree.  384 
